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Trigoger Fundamentals

o Effect of the ‘Trigger’ system

— given over amillion opportunities for
collisions (‘events per second)

— choose <50 to record for later analysis

o Selecting events.

— Some fraction of these events are not ‘rare
(but still useful):
* Low energy jet production viaQCD ...
* Measure luminosity ...
 Detector monitoring ...
— The study of rare processes and the
discovery of unknown phenomenarequire
maximal ‘exposure’ to the beam

* Need well designed triggers that can remain
unprescaled at the highest luminosity

 Thetrigger system is designed to

— Record the wide variety of processes that
DO physicists are interested in looking at

— |t doesthisusing a ‘trigger menu’ (or
Trigger List)which is complex by necessity
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Trigger System Design

e Fast, complex, high rate,...,multi-level

— Level 1 - dectronics and firmware

 reduce 1 MHz to 10 kHz by looking for
Interesting signatures (high Pt tracks,
high Et energy deposition)

— Levd 2 - firmware and software

e 10 kHz to 1kHz by refining L1 objects,
match objects found by different
detectors

— Levd 3 - software

e 1kHz to 50 Hz - execute streamlined
versions of offline reconstruction
programs to select events.

e Programmable!

— through the ‘trigger configuration’
generated from Trigger Lists stored in
the Trigger Database

— and online resource allocation by COOR
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Trigger Database Purpose

 Genegrate:
— precise programming for trigger
configuration

« ONLINE
e SIMULATION

— The configuration format: ‘xml’

» Extensible Markup Language (XML) universal
format for structured docs and data on the web

e Thetrigger ‘xml’ does not contain all the
Information stored in the trigger database,
specifically wrt versioning, how one trigger list
relates to another triggerlist, or descriptions.

e Store

— all global Trigger Lists used onlinein Run 2
— Bench march Trigger Lists for ssmulation

 Report
— trigger configuration settings

o for use by offline analysis programs
— Et thresholds, etaranges ...
e to the collaboration (web), with some
documentation features

— not intended as a substitute for trigger
subsystem documentation !
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Trigger Database | mplementation

e Design:
— Three levels of decision making
e Leve 1- hardware, firmware

e Level 2 - firmware, software
e Level 3- software

— complexity is areflection of the complexity
of the trigger

— symmetry/commonality is taken advantage
of wherever possible

— seemingly cryptic nomenclature reflective
of trigger programming.

 |mplementation:

— IN USE for all global trigger configurations
since December 2001

e Documentation:

— Specifications from
e COOR document (Scott Snyder)
« DO Trigger/Online Groups

— Trigger Database

» see Entry Interface ‘help’ button
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A Trigger iIsa L ogical Condition

o |dentified by atrigger name

o with aset of criteria called a Script
at Level 1, Level 2, and Level 3

> each of which issatisfied if al of itslogical
conditionsor TERM S is satisfied

 satisfied (true) for an event if all 3
Level Scriptsaretrue for that event

Terms

Trigoer Name Script

CEM (2,10)
TTK(2,pt3)

L Afastz
2EM _HI Z | 2

2EM(.9,10.,.trk)

L 2,.95,glab,..)

vMass(elel,ee2,
75,100....)
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A Trigger List

 Identified by Triggerlist Name/Version
e contains one or more triggers

 likeatreewith Triggers as branches

— If any trigger is satisfied, the event is
recorded and the trigger bit for that trigger
name s set to TRUE in the event record

L 1Script %

Example: EM_MAX L 2Script
2EM_H]
global _CalMuon-?.?? "
logical
3JET_HT TERMS
(yes/no)
MU_JET_HI o
August 4, 2003 ElizabethGallas/ 7

TriggerListAnatomy



Trigger Database Design

N2
L2 Filter L3 Filter
t name/t_version t name/t_version

NAME/VERSION scheme is repeated throughout the design.
The name is intended to reflect the conditions in that definition
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Trigger Nomenclature—L1
e NEOTYPE —an L1 detector class

— Group NEOTERMS which shares
common download mechanisms

o Examples: ctt, fpd, fps, muo, emcount,
jetcount ... specterm

e« NEOTERM —the“And/Or terms’

— For any event: result iIs TRUE or
FALSE

— Map into the L1 And/Or Framework

— Combineone/moreto formalLevd 1
Script decision
« Examples. TTK(1,1.5), Afastz ...
e L1 Script decision

— Logical AND of one/more
NEOTERMS
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Leval 1 Trigger Systems

C -- Caorimeter -- based on Calorimeter

“trigger towers’
o emcount / CEM(n,Et[,Hv]) —Ca EM TTower
 jetcount / CJT(n,Et) — Cal Jet (tot) TTower
o misspt / CME(MEt) — near future

M -- MUON — based on Muon system

scintillator, PDT,MDT and CFT
 muo / MUO(n,Pt,eta,scint,wire,option)

T -- CFT/CPS
o ctt/ TTK(n,p) — CFT track
o ctt/ TIS(n,p) -- Isolated track
o ctt/ TIQ(n,p,q) -- Isolated tracks in a quadrant

o ctt/ TIL - Isolated track(s) with low home-sector
occupancy.

A -- Specia (L1 Framework terms)

— constructed from signals from: the Accelerator,
Luminosity Monitor, Trigger Timing and Control

o Afastz, ALiveBX, ASkipO ...
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DO: Calorimetry

END CALORIMETER N \ \\\

Out(ecrob-::sdgonic i \\\ \\ Featur%

ot i »  Projective geometry
 Cellsize:0.1x0.1ineta

X phi

L1 Ca Trigger exploits features

omeen © Fast summing of Cal cell

| _ Elolouagne energiesin towers (called

(e & Coarse) Trigger Towers or TT)

« 0.2x0.2inetax phi

e CEM TT sums EM section
0.0 5.2 5 8 i ‘i (optional veto on HAD)
coo ot 8 T TH(ToT) sums
: S/ /projettive tower egelude CH

T TS S s il L .
E| ." 2.8 FPS
- - g
il -
L
T
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L1 Muon Trigger

E_Ef'l Trigger Object Report - Netscape = I Dli‘

Fen s e s e s e

Harre= MUOQ |, Version= 200, Use Status= used , Current Status= eurrent . Created (MWodified) by Gallas on 06-Jan-2002 15:00 § ﬂ
06-Jan-2002_12:00
Dezcription: Muon global track combining CFT and/or Central Muon (PDT's and Scintillator) andor Forward Muon (MDT's
and Pixels).

See Level 1 Muon Terms Description
ordex Tiame type Description
Iluon track roaltiplicity. Possible values:
® [l == no tracks,
1 Tulult it ® 1 ==nne track,
® 2 == twn tracks,
® 3 == three tracks (zenerally not impletnented but could be).
Pt (transverse toomentumm) threshold. Possible walues:
® pix == no motenturn selection (LICFT not used),
; e pil == ptl of the L1CFT,
LA SUIE g pf2 == ptd of the LICET,
L ® pid == pt3 of the L1CFT,
" ® pid == ptdof the LICFT.
eta (peendorapidity) range. Possible walues:
® C==Central: |etal=1.0 (certral ruon systern only),
& W=="Wide: |etal=1 5 (CFT systerm coveraze),
o A== Al veuon: [etal=c2.0 (xanon systet coverage],
o N ==Horth: etahetween -1.0 and -1 5,
H B Eta string & 0 ==north: etabetween -1 5 and 20,
® P == north: etabetween -2.0and -1 10,
® 8 == South: eta between +1.0 and +1 5,
® T == zouth: eta between +1.5 and +2 10, —
& [T == zouth: eta between +1.0 and +2 0,
o B == Between: -2.0=eta=2 0 bt not -1 O=eta=1 0. (forward rouon systern only)
LICFT and seintillator qualits (WTC05). Possthle Values:
® L ==1onse,
4 Soint strng @ T==Tight,
® X ==no requirernent
® E==TFEuperirental
Wire and seintillator cuality (WM TC10). Possible Values:
o L. ==Lonse,
3 Wire string e T==Tight,
& X == o requirernent
® E==Experirental
Trnmmana addibinna]l Taedimann Deaaailals el :J
|_ Ee LR 2 R | Docurnent: Done (2,764 secs) |=®-J||_ﬁ“i|
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E_EI','J REPORT: Neotypes and Meoterms - Metscape

L1CTT Trigger

=10 i

REPORT: Neotypes and Neoterms

Level 1 detector : CET/CPS | NEOTYPEVerston=ctt / 2.00 | TTse_Status= used ,
Current Status= current | created by toole on 09182002 00:00:00

Description: CFT/CPS terms: These terms are as described in D0 Track and Preshower
Trigger Levell Trigger Terms and Data Transfer Protocols, v07-00.

¢ ptthresholds = 1.5, 3, 5, 10 GeV

n: number of tracks

p: pt threshold = 1.5, 3., 5, or 10 GeV.

f: quadrant numbher=1,2, 3, or4

occ: Average fractional occupancy in a a CFT trigger sector.

* * &+ &+ »

nsep: Separation in terms of CET trigger sectors.

*

TTEin,p) CFT track.

¢+ TEL(n,p) CFT track with preshower.

¢+ TP (n,p,q) Low pt CFT track(s) with preshower deposition in a guadrant

¢ TIN(}{n,q) Preshower cluster in a quadrant.

¢+ TDLin,p,s) Pair(s) of track/preshower with same (ss), opposite (0s), or don't care (ns)
charge signs.

+ TIS(n,p) Isolated tracks.

¢ TDS(n,p,s) Two isolated CFT tracks with same (ss) or opposite(os) charge sign.

¢+ THT/{occ) Fraction of total CFT douhlet hits.

¢+ TAC(nsep) Track Accoplanarity. The number of sectors hetween two highest pt octants

¢ TI()(n,p,q) Isolated tracks in a quadrant

¢ TOC(n,p) Octants with sum pt ahove threshold.

¢+ TTAl Number of tau candidates ==1

¢+ TTA2 Number of tau candidates »>=2

¢ TIL Isolated track(s) with low home-sector occupancy.

hd

ke Edb A 2 Ed) | Document: Done (5,199 secs) i=-{l}-=iﬂ‘1|
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Audience Participation @ L 1!

o Decode L1 neoterm name: CEM(1,5)
o Startswitha“C” -- Calorimeter
« CEM (Sum Electromagnetic Trigger Towers)
— CEM(n,Et[,HV])
e N=1-RequiresONE EM TT with
« Et>5GeV and
* NoHv —NO Hadronic veto

e Decode L1 neoterm name. muZ2pt3wtlx

o Startswitha“m” —Muon/ (maybeCTT)

— MUO(n,Pt,eta,scint,wire,option)

N=2-DIMUON
Pt3—requirespt > 34 CTT threshold
Region = ‘w’ —WIDE region (CFT coverage)
Scint =t" = TIGHT reg. on muon scintillator
Wire=‘I" —LOOSE reg. on muon PDT/MDT’s
e Option =*‘x’ —no additional options

e Decode L1 Script Name (seen in DAQmonitor)
TTK(2,3)TTK(1,5.) CEM(2,3)CEM(1,6) ncu
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L1: Whaaaaat'sthat ?

e ‘' ncu —started appearing in L1 Script
names for global CMT-11.00
— Cal_unsuppressed / 1

* New trigger in it’s own exposure group
* Read out all Calorimeter cells unsuppressed

— All other triggers were changed to veto on
that L1 condition

e Other ‘short names’ used in L1 Scripts:
— ' fZ' —requires Afastz
— ' nfZ —veto on Afastz
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Trigger Nomenclature— L2, L3

OBJECT
— Hasadistinct name
e AtLevel 2. EM, JET ... orat Level 3: L3TEle
— Hasadistinct set of parameter definitions
* Name, type, default, min, max, description
— Hasadistinct type
e TOOL or FILTER
« Basisfor al TOOL and FILTER TERMSs (below)

— Associated with one/more L2/L3 ‘releases

TOOL TERM

— Aninstance of a TOOL type OBJECT giving values
to each parameter

o Aside: At L2, TOOLS depend on getting input from
the L2 preprocessors in the Run

— Can depend on other tools

. Exam&al e: Jet finding TOOL uses clusters from a Cal
Cell Clustering TOOL which uses Cell Energies
unpacked by a Cal Unpacking TOOL

— Finds candidatesfor other tools, filters

FILTER TERM

— Aninstance of aFILTER type OBJECT giving
values to each parameter

— Can depend on other filters
— May find candidates for higher level filters

— Makes cutson candidates
— For any event: result is TRUE or FALSE

L2,L.3 Script decision
— Logical AND of one/more FILTER TERMS

August 4, 2003 ElizabethGallas/ 16
TriggerListAnatomy



Trigger Database Design

without preprocessors

L3: sameasL?

L1 Script

1s name/l1ls versiop

L3 Script

3s _name/l3s versiop

L2 Preprocessor
pp_name/pp_version

L2 Filter ‘Term’ [ 1 : ﬁ
G t name/t_version L2 Obj eCl
N2f 1 O_name/O_version
(set of parameters,
1 N2ft1 types, defaults,
L2 Tool ‘Term’ UL, (e,
t name/t_version

A ‘Term’ isatool or filter witha
distinct set of parameter = value pairs

August 4, 2003 ElizavethGalas/ [ Release Version’
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Trigger Database | nterfaces

http://www-dO.fnal.gov/trigger _meister/trigdb/

Y Trigger Database Interfaces - Netscape

File: Edit “iew Go Communicator Help

{ﬁ“af&a@dﬁsmm

Back Fonward Reload Home Search  Metzcape Frirt Security
_@f " Bookmarks A Location: ! -d0.fral. aovAtrigaer_meister/privaterigdb! _I el wWhat's Belated

Trigecer Database Interfaces

« Entrv/Report Interface:
Uses a CORBA based Database Server to enter,
modify, report and delete trigger list elements.
Includes some documentation on the trigger database.

+ Reporting Interface: .

Read only. More flexible queries to get relationship
between trigger elements.

« MISWERB Interface:

displays all records in particular tables. Way not be
useful to casual user.

Send email commenis fo the Trigper Meisters: Levan
Babukhadia and Elizabethi Gallas
Last modified: Sun Apy 21 14:43:46 DT 2002

IE:" {=il=| |Diocument: Done
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Trigoger Database Entry I nterface

= Trigger Database Entry Page - Netscape H=] E3

Fil= Edit ¥iew Go Communicator Help
4+ » | A D 2 B =+ &
Back Farward: | Heload Harme Search  Metscape Print Security

,wtv Bookmarks A Lu:u:atiu:un:|tera’privateftrigdbftrigdl:u_fmnt.html ;‘ _ﬁthatli_HEEtEd
foatirnied _

Trigger Database Entry Interface i

{Production Version)

Anonymous logins have readonly access:

Enter vour DiJ database usernarne: Ian':'n?m':'us

and wour D database password: I

Click here to get-to the main menu |

send problemsicorunentsiguestions to {d0afprd]
Trigoar b Server'Clent Support Wersion) |
[ == Reloadthe curentpage =] 36 £ =2 B 2 | 2
 Entry Interface:
— Used by experts to enter data.

— Used by anyone (on DQ) to read data.

— Currently the only interface with NEOTERM
Information (Level 1 And/Or Terms)

— Help button points to existing documentation.
— Has URL linksinto the Reporting Interface
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Trigger Database Report | nterface

@ Trigger Database Element Query - Netscape
T R R

Trigger Database Element Query

Report Format (all options may not be available for all elements) | |

Select the Status Catagory for your query.

Choose TDB elements with STATUS, el W ooorent M faee Flocd || mameold | obsolete | oldname | serap

Trigger Lists and Trigger Names

TRIGGER. List Version 1220

Triger List | |

: Trigger Mame | ITRIGGER Natne Ver smn:.l

Level Dependent TDB Elements:

Choose the trigger levelitype & Lovel (" Level 2 Filter (" Level 3 Filter -
for the current entryfreport; (" Lewel 2 Tool (" Level 3 Tool
SCRIPT Name ‘Jer’sibﬂz.l

Trigger Script | |
TEEM Name Version |

Trigaer Term | I
| OBJECT Name
| | CV5 Package
Trigger Object 7
rigger Obiec! | | (ignored at L1)
| Werston

T awal 1 Triamar Proagramming

5
’-f. g 4 ‘ Document; Done (0,981 secs) ‘ ‘%Lﬁiﬂ
iﬁStartlH ] @ [ H ﬂx| dl ﬂol ﬂol Rl ﬂnl ﬂnl ﬂul ﬂul ﬂtl ﬂel ﬂel@l BM.l t| t”@T |@(ﬂﬁ@ 9:16 AN
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Report: global CalMuon-12.20 (1)

fl:' | Trigger List Report - Netscape ;LE_L)EI

Trigger List Report j

Trigger List Natne mput: [ ttlame | itlversion ] = GLOBAL CMT , 12.20]

TRIGGER LIST Name/Version= glohal CMT /12.2 Use Status= permanent , Current Stafus= current

Tmplementation n: primary DAC system | Configuration Type = physics , autopause= yes | comics nuntype=data , 13 type=regular , um nodes=0,
Trigeer count=220 , Link to RunsDB using this TrigzerList.

Created (Modified) by Stevenkj on 13-Jul-2003_11:04 { 16-Tul-2003_08:03)

Description:
{lohal trigger list requested by the Trigger Board to place corrections in.
Changes from global CMT-12.10:

Have separated the I1-specific bits for the following paired triggers:
' MT3 12M0 2TK3 MM and MT3 L2M0 MM3 IP
MU _JT15 L3MO0 and MU _JT20 _L3MO

| Have adjusted the L3-IP tool to correct previous version,

> Adjusted the pass fractions for the following triggers:-
| JT 65TT (75 ta 300)

JT 95TT (180 to 400)

JT 125TT (50 to 100)

MUW W L2M3 TREI10 (1000 to 2000)

MU JT15 L3MDO (150 to 500)

MU_JT20_L3MD0 (150 to 500)

MU JT20 L2MD0 (150 to 500)

MU _JT25 1200 (150 to 500)

Group | allcrates | l‘regular ‘0‘
|

L1 Cal Trigzer Tower Programming ( L1Dialog ): %!ﬁ gﬂgﬁllﬁ!hﬂ@‘

L1 detector Neotypes : HCFTJ’CPS Calormeter HCalurimeter Muon  |Special (Named) And/Or
(Link: to Neoterms ) Hcttﬂ.UO emcuuntfl.[]ﬂﬁjetwunﬂl.ﬂﬂ muo/2.00|specterm/1.00 %

{ | A ;

s &0 8 e | Document; Dang (40,296 secs) ‘ ‘#H'ﬁ?ﬂ
iﬁﬁtartm ] S |J ﬂx..| -.f'i":I ﬂo..| ﬂo..| -:i.-:;x ﬂn..| ﬂn..| ﬂu..| ﬂu..| ﬂt..| ﬂe..| ﬂe..| @JR..| @M.| t..| t||@T @(ﬁ'ﬁ@ 923 40
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Report: global CalMuon-12.20 (2)

18| %]
Group 1 allcrates | 1 regular ‘6 4l
L1 Cal Trges Towe Brogranin (L 1Diog ) pnl1 3 o e 1357 il I

L1 detector Neotypes : HCFTICPS Calorimeter HCalurimeter Muon | Special (Named) And/Or
(Link: to MNeoterms ) Hcttr'?.UO emcnuntfl.[]ﬂﬁjetcnunﬂl.ﬂﬂ mmo/2.00) specterm/1.00

L2
fitters| none ETA EM ETA EM ETA EM JET HT JET RANDOMPASS JET \MJT MUON JET MJT JET MUON JET PHISEP|JET MUON )

L2 tools |EM(033,5.1.500) /1 EM(03355.00) /1 JET{0,7.) /1 JET(0,5.) / 1 COMMISSION /1 MJT(0.10.)/1
I
MUON{0050)/1

PassFractiun‘ Fle |Ele |Ele |Ele |Ele |Ele |[Ele
e | [T T T =

| H e He e Eo Eo MEt EleMitTrackTakFe He He He He ot Jot He

| He  He B Jet Jet Jet mp Jetmp Jet mp Jet Jet et jmp |(CHTVertexMH: Jet mp et
|

CFTVertex Jot Jot MHt Jot Jet Jot mp MEtTrackmp DMuon Muon|Track Track dR  Muon Jet mp

Muon Track Ele [Ele ‘@ Muon ‘@ @’E Track ‘J_et !m Track mp !@ Track ‘E Muon

E Muon ‘Muun Track Track IMuun ‘@ !'Muun

L3

Ele Ele [Ele |Ele Ht |Jet Jet |MEt }@

@ I3ERR oulinet? LGEDfl RUN CFG/1 CAL UNP NLC NADA/ Smilinp/4
Cloballrackerld  BrVTX31 CAL CLUS4 PV3 NLC ON1 NONEI ELE NLVIL
ELE NLV SHI1  PIik7L ELE NLV SHI 171 PATrkI31 ELE NLV T131
ELENLV 41  PATrdIl ELE NLV T8 ELE NLV VL1 PhTrds
BT ELE NLV SH 157 CAL CLUSS PV3 NLC ONA SCSJET 9 FV3A CalMEt PV3 NLC N1
ELE Road T¥1  ELE Road VL 131 ELE Road VL 151 VIXNULL? CAL CLUS7 NLC NAD
BVIX Z TRK3  (CAL CLUSS PV NLC ON SCSJET 9 PVIL prvtal phys(] PhTrk10 81
MUO LOCAL  Muon? MUO CENTRAL MATCHA MUON (M1 PRIkl
SCTETS PV3 NLC/L TAU LOOSE TRACKS  BrVIXOSI XYVix0S beam] [PTag JT103 B
‘:& 84 2| htt|:|:J',l'dIJdb.fnal.govJ'tril';decgi,l'tdb_repurt-_element.py?Functinn...Term&tleve|=|I3&jntname=L3FJgat(SCJET_8JIJB.,D.A.)&jntversion:l \ \=ﬂ£ﬂ

| T ﬂnl ﬂnl ﬂul ﬂul ﬂtl ﬂel ﬂel @Rl @Ml t| t”@T |@<ﬂ\ﬁ@ B34 AM
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Report: global CalMuon-12.20 (3)

@ Trigger List Report - Netscape = -)E!

ke

index | TrigeerName Level | Leve]2 |
This trigger definition inclodes & set of tools vequived by Level 3 SeriptRurmer (2 ron configuration, an enor handling tool and a geometry tool). Because it includes 'mal
0 SHTOOLS ONLINE 5 |issigned), rather, it defines tools sed by general prograring istroctions to Level 3 for this condiruration to be listed hefore any triger specific tools or filters n the
Staols online /5
The following trizgers helong to the same Exposure Growp.
: - Exposure related L1 Andi0r Terms:
They shae DeviceCroup = lotes 181 m  NOT ki) & HOT( b0
s ‘requjles hear crossing and N/ ludnostty moritors shove theeshold in coineidence and NOT unsuppressed Calonieter tead out.
Ity i bss NOU /2 |
fistz aon/ 1 nane | pili1
|quUjIES bean crossing (an accelerator condition) and NOT unsuppressed Calorimeter read out
A2 |zero b HOU (2 ;
AL nou | e | /1
Mot & teal trgger; For dowmload purposes only.
33 [LIMU DOWNLOAD/S ‘ = e -
' Lity downinad /5 nane | Bl
E | Mot a ral tr 1, For download purposes only.
| &4 |LICTT DOWNLOAD/E | # - !
I |LICTT dovload /5 ILnoneH fll1
B ‘Ll: Regpuite one calorimeter EM cbject with ET=3 GeW. Veto on Calorimeter wnsuppressed readout condition. L3: Recuire an electron satisfying loose sequiterments
CEMILY) aen/ 1 nane | LIFER(ELE NLY13,0,28.09.90) /1
| iLl: Recquire ome caloriteeter EM object with E_Tw=6 GeV. Veto on Calorireter wmsuppressed readout condition. L3: Ran each L3 ele filter. Pass one event in 2500 and
b ftE) |E436 ELE BME/L =
I CEMIL6) aeu /1 e | ELE MF /4
|Fa Level I Calorieter EM object with E_T=6 GeV. Veto on cal wmsuppressed condition.
1 CENG /2 i
plil

‘8 !EM9 i iLl: Recquire ome caloriteeter EM abject with E_Tw=6 GeV. Veto on Calorireter wnsuppressed readout condition. L3: Recuire an election satisfying loose requrerents

‘ |— !LSFEleI[ELE HLV,19.0,25-90.09) /1

0 B ‘Ll: Regpuite one calorimeter EM cbject with E T=11 GeV. Veto on Calonmeter wnsuppressed readont condition. L3: Require an electron satisfiring loose requirerents

CEMILLL) v/l nane | LAFER(ELE NLYL15,0,28.99.99/1
103 !EM12 i iLl: Recquire ome caloriteeter EM object with E_Tw=0 GeV. Veto on Calorieter wnsuppressed readout condition. L3: Recuire an election satisfying loose requrerents
_— CEM(LY) 0/ e | LIFEB(ELE NLY,1,12.0,28,%9.90) /1
‘Ll: Twro calorivaeter EN trizeer towers with Et=3 GeV. Also, the event must have two tracks with 3 GeV and NOT Calarimeter unsuppressed readout, L3: Rune
11%  |E72 ELE MP/1 .
TTK(Z3) CEM(23) nen /] nane | ELE MF/4
‘Ll: Two calonmeter EN tngzer towers with Et=3 GeV. &lso, the event sost have two tracks with pt=3 GeVl and NOT Calorimeter wnsuprpressed readout,

12 JCEM3 2TE3 (1 T i
{ M
LA R R | ‘ Document: Done (3,735 secs) ‘ ‘%ﬁ?ﬂ
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Two Triggers
In every physics Trigger List

e zero bias
— Level 1 only trigger

e Requiring NEOTERM ALiveBX

» An accelerator based trigger

— true on each of the 36 beam crossings of asingle
turn of the accelerator

— About 1.7 M times per second

» Used to cross check the luminosity measurement
and trigger system functionality

e Really isunbiased
e min_bias (‘minimum biased’)
— Level 1 only trigger
e requiring NEOTERM ‘AfastZ
— (and ALiveBX and ASkip0) — every trigger

e Based on Luminosity monitor:
— North, South scintillator array on beamline

* RequiresN and S pulse heights above threshold
In timing coincidence
» Givesaquick measure of the z vertex
— Necessary to measure luminosity

— |s undoubtedly biased physics-wise
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Example:
rigger MWTL M3 IMM 2T /2

@Trigger List Report - Netscape

I T Py F T 11y U019 S S AL R R 15615 Y T L G A

MW A& LIM3 L3015 (L1 HOT Cal unsuppressed readout and ‘s’ region {all) single tnon with tight seintillator and Joose wire requiremments. L2: Medim quality
2 !mul tatle nen /1 IMUON(3, 2,00, MUOND0,50) /1 IL3FIuon(WUCH,1,0,0.
lLl :HOT Cal unsuppressed readout and 'w' region (CFT) ruon seintillator trigzer and looge wnon wite requirernent. L2: Medium quality r

st match a o,

1467 43)

MUW LIWD0 2TES NI

147(44) 3
k = !mulptxwt]x neuf 1 IMUON0,0,2,0,0MUON0.0.505) /1 L3P Track(PhTrk1 23,1,
|L1 :HOT Cal unsuppressed readout and ‘s’ region (all) tmuon semtillator trigger. L2 Medn quality mnon candidate with pt=3 GeW. L3:L
148(45) WU & LIW3 L3L15432 | ; :
fro] prtwatioe nen £ 1 (MUON0S. 20,0, bTON00,5,00) /1 |L3F I Tuon BTN, 1.0.0,

{L1: HOT Cal unsuppressed readout and 'w’ remon (CET) muon with tight seintillator and loose wire regquirerients. L2: Tledinm quality

I
(6 IWTL B3 i 27 12

| !u ol ol nea £ 1 il WILTOHE0,3 200 RITTON 00,500 1 1 il SFTrack(PhTrkS.2.5.1.,

L1: HOT Cal unsuppressed readout and 'w' remon (CFT) muor with tight seintillator, looge wire tequiretnents and pt=3 GeV. L2: hWedim

150y MASILTS MO IMM 2T o .

E_'SI_"J Trigger Name(s) Report - Netscape 0 ;I.glﬁl
Al L

-

T R Er A TR e Er e A

Trigger Name(s) Report

Trigger Name input; [ intnname , infnversion | = [ MWTL M3 IMM 2T ,2 ]

TRIGGER Name/Version= MWTL M3 IMM 2T /2 , Use Status=used , Current Status= current , created by toole on
19-May-2003
| Degcription; L1: NOT Cal unsuppressed readout and 'w' region (CFT) muon with tight scintillator and loose wire

’ requirements. L2: Medium quality muon candidate with pt=3 GeV. L3: Require a track matched muon isolated from
jets plus one additional track.
LEVEL SCRIPT Name / Description
Level 1 SCRIPT Name/Version= mulptxwilx ncu/1
: 1  Description: A region=w (wide muon region) single muon trigger with tight scintillator and loose wire
requirements and NOT Calorimeter unsuppressed readout. |
Level 2 SCRIPT Name/Version= MUON(0,3.,2,0,0,MUON(0,0,5,0)) / 1
2 Description: pass events with at least one muon found with pT=3 GeV meeting MEDIUM quality(=2)
requirements (no region requirement).
3 Level 3 SCRIPT Name/Version= L3F Track(PhTrks,2.5.,1.,10,0) L3IFdR(MUON CM S.SCJET 8..7)/1
Description: Requires two tracks with pt=5GeV., Also require a central match muon isolated from jets.
|— e MR A 2 EE | Document: Done (1,332 secs) | |=®='I@i|
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Example:
rigger MWTL M3 IMM 2T /2

E_'SI_'] Trigger Script{s) Report - Netscape ;Elﬂ

}:!:!:::!:!|}:!:!:!:!:!;:::!:!:::!

| »

Trigger Script(s) Report

| Trigger Level: [ slevel | =[13 ]
{ Script input: [ insname , insversion | = [ LAFTRACK(PHTRKS,2,5.,1.,10,0) L3FDR(MUON_CM 5,SCJET 8,7),1 ]

SCRIPT NAME= L3F Track(PhTrk$,2,5.,1.,10,0) L3IFdR(MUON CM SSCJET 8..7)/1, Version=1, Use Status=
used , Current Stafus= current , created by toole on 19-May-2003 ~
" Description: Requires two tracks with pt>5GeV. Also require a ceniral match muon isolated from jets.

ORDER Includes Level 3 Filter TERM(s):
1 Term Name: L3F Track(PhTrks.2,5.,1.,10,0) /1
. Term Name: LIFdRMUON CM S,.SCJET 8.7)/2
=
’— e Ea & 2 R | Document: Done (1,061 secs) |=®m|ﬁ1|
@) Trigger Level 3 Term Report - Netscape o i ]

| &

Trigger Level 3 Term Report

| Term Name/Version= L3FdR(MMUON CM S.SCJET 8.7)/2 , Use Status=used, Cutrent Status= current,
‘| created by toole on 19-May-2003_10:04

Description: require a muon with a central track match to be isolated by dR>.7 from all jet candidates

| with Et=8 GeV.

is based on a Level 3 OBJECT name= L3FdR , CVS package= 13filters , Version= p15

| Order Parameter Type Value PVTVersion Default
1 keyl filter L3FMuon(MUON CM,1,0.,0.,2.5,0.,5. LOOSE) 1 -
2 key2 filter L3FTet(SC7IET8 PV3 NLC,0,8.,0..3.) 1
3 DR float o . 3
| =
| 6 % A 2 E8) | Document: Done (1,12 secs) | |
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List Current L2 TOOLSFILTERS

* In Entry OR Report Interface:
— Select ‘current’ status
— Select ‘L2 tools or L2 filters
— Click on *‘OBJECT’ button

— Get a Report of all objects with
descriptions and parameters...

e L2 TooOls:

— COMMISSION, EM, JET, MET,
MJT, MUON

e |2 Filters:

— EM, ETA, ETAPHISEP, HT, JET,
MJT, MUON, PHISEP,
RANDOMPASS, TIMEDELAY
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Current L2 TOOLSFILTERS
from Trigger Database

t Report - Netscape

| ST

i

=10l x|

| Trigger Objec

Fitiiiiil

| S

|

Trigger Object Report

Trigger Level inpat: [ tlewel] = [ 12f] with object tspe: FILTELR

FILTER Chject Mame=EM . CV5 package= 12ghlem , Version= 1, Use Status= used , Current Status= current . Created by Gallas
on 20-Iylar-2002_15:00

Description: EM Cluster Filter

oxder name type | defaulfValue Description

1 WIMOE_VERSION  |int - -

2 ELFELC float 0o Electrolvlagnetic Fraction

3 [SOFRAC float ki Isolation Fraction o
4 WIMET float - Iliniteam E. T

¥ TOOL tool - ELd Tool TERT

FILTER Chiject Mame= ETA , CV5_package= 12ghleeneric , Version= 1, Usze Status= weed | Crurrent Status= curremt . Created by
| Gallag on 20-Ivar-2002 1200
Degeription: ETA region Filter

-

order name type  |[defaultValue | min | max Description
| 1 [MINOR_VERSION |int i 2 Ul = i

| 2 [ETAMIN mt [0 160 |minirwre eta valus

| 3 IETAMAX mt |0 160 |radro eta value

'l |4 |FILTER filter ; [ ;

FILTER Chject Mame= ETAPHISEP | CV5 _package= 12ghleeneric , Version= 1, Use_Status= used | Crorrent Status= current .
Created by Gallas on 15-Jul-2002_15:00

Description: Filter requiring eta or phi separation between elements among NFILTERS sets of elements to he greater than
IETANMINSEP ox IPHINITYSEF.

order nATe tvpe  |defaultValue | min | max Description

1 WINOE, VERSIOHN [int - - - -

2 MFILTERS int 2 - - |wreber of mpat filters

3 IET&WINSER int 160 |rdniraar eta separation saloe

4 TPHIMINSER int 160 |rinirarn phi separation walue

] FILTERO filter - - - -

& FILTER.1 filter - « : -

i FILTERZ filter - - - -

i FILTERS filter - -« = -

FIITFR (Mhiact Mame= AT MTS narkase= Mohloenerie Wareinm= 1 TTae Statne= mead  Curent Statne= cnrrend Clreatad har =
|_ e BEL A 2 [EZ) | Document: Done (1,823 secs) =®=||ﬁ“||
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List Current L3TOOLSFILTERS

* |In Entry OR Report Interface:
— Select ‘current’ status
— Select ‘L3 tools or L3 filters
— Click on ‘OBJECT’ button

— Get a Report of all objects with descriptions
and parameters...

e L3 Tools:

— L3T...BTaglP, CFTUnpack, CFTV ertex,
CalCluster, CalMEt, CalUnp, Ele,
Global Tracker, Jet, MuoCentralM atch,
MuoL ocal, MuoUnpack, Muon,
NullVertex, CFTVertex, PhysTracker,
SmtUnpack, XY Vertex, TauHadronic

e L3 Filters:

— L3F...BID, CFTVertex, Ele, Ht, FIP,
Jacop, Jet, Met, MHt, MarkAndPass, Muon,
PassFraction, PreScale, Tau, Track, dR
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Current L3FILTERS
from Trigger Database

EHJ Trlgger Object Report - Netscape = I I:Ilﬂ

-

I

IlaBorerp !ﬂnat |99. |-1EIIZI. 100. | :l
FILTER Chiject Hame= LIFHt , CV5_ packaze= L3FHt , Version=pl2.05.00 , Use Status= used , Current Status= current , Stream=

null . Created (Iodified) by Toole (Gallas) on 12-Mov-2002 1800 22-Mow-2002_15:00 )

Degcription: This is a scaler Hi filter. The transverse energy of candidates from filter] and filter? are summed to determine a
scalar HT sum for the event The filter is satified for an event if the HT sum is hetween MinHt and MaxHt. I filier] and

filter2 are equal, double the Hi thresholds !

order nAame type |defauliValue | min | max Description
i filter] filter ) _ _ (nput filter providing candidates which contribute to the event total
scalar Ht
optional additional filter (if an additional filter is not reguired, set
& fled AL s = | = lqjual fe Flter] and duuble the Ht thraelislds D
3 himHt float |5 0. 500, froamrenrn scalar Ht satisfying this filter (double if filter] =filterd 1)
4 Tlaxtt float (500, 10, (2000, [recdroure scalar Ht satisfiing this filter

FILTER Chject Hame= LIFIP , CV5 parckage= I3filters | Version=p15.02.00 , Use Status= used , Current Status= current,
Strear= null . Created by Toole on 15-Tvlay-2003_09: 34
Description: Cuts on the number of iracks ahove a specified impact parameter significance.

order TLATIE type |defauliValue | min | max Description
1 refaet tool - - - |impact paraweter tool

2 ntrher int ] 0 100 [mareber of tracks

3 1P float |0 0. 20, fnpact paraweter significance

o IinF't float |4 0. 100, froin pt of the tracks used.

3 M VHits int 0 0 16 nin roreber of 2y hits per track

] IdinsHits int ] 0 16 jroin ioreber of = ats per track

FILTER Chject Mate= L3FJAcop , CV5 package= 1¥ilters , Version= p12.05.00 , Usze Status= wsed | Current Status= current
Strearn= mull . Created (Mlodified) by Gallas (Toole) on 24-Cict-2002 12:00¢ 11-Mew-2002_15:00 )
Degcription: L3FJAcop caleulates and culs on the angle hetween the two leading jets. The accepied events are those with

MinAngle 1t angle 1t MaxAngle.

order TaTe type  |defaulfValue | min | max Description
1 jets filter - - - jet list

2 Ilintingle float [0 0. 360, jmin angle of 2 leading jets

3 Tlavtnale float |0 0. 360, oA a.ngle of 2 leading jets

FILTER Chject Mame= L3FJet, CVS package= 13filters | Version= p13.02. I]I] Use Status= used , Curvent Status= current,
Streamw= jet . Created by Twratt on 14-Mow-2002 15:00
Description: filter ohject for selecting one/more jets with E T and eta criteria

order TLATIE type |defauliValue | min | max Description |
|

-j&. J'Jr.ﬂr -dﬁ i |§]. |1D|:u:umen|:: Done (2,254 secsfl — |=@“J|I§“"
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L 3: Whaaaaat’sthat ?

« Mark and Pass (special filter)

— A Level 3 Filter designed to create samples
for L3 trigger analysis  (not for physics
analysis)

— Hasone argument: pass 1 of n

— Action: puts 1 of every n events passing
through it into the inclusive ‘ monitor’
Stream

— Events written to the monitor stream are not
Intended for physics analysis
« No luminosity accounting for monitor stream

» Eventsrecorded exclusively to the monitor
stream events

— do not get registered in the SAM event catalog
— Cannot use ‘pick events' utility to get them

— Level 3 scripts using thisfilter have mp* in
thelr name, wherepass 1 of n=*
e Other shortnames:
— ‘ps*’ -- for L3FPrescale, prescale = *
— ‘pf*’ -- for L3FPassFraction, fraction=*
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‘xml’
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You can generate TriggerList ‘xml’

Get trigger list name/ version
On dOmino (clued0?):

> setup dOcvs

> cvsco trigdb_xmlclient

> cd trigdb_xmiclient

> gmake

> source bin/xmiclient_setup

Run the program with desired options
> For help:

> xmigen.py (no arguments for help)

> global CMT-12.20 for ONLINE:

> xmilgen.py -tlname global CMT -tlversion 12.20
-file -OneStream all

> global  CMT-12.20 for Simulation:
> xmlgen.py -tiname global_CMT -tlversion 12.20

file-Sim
e xmigen.py in ‘development’.
— To get latest version.

> gmake clean
> gmake

we hopeto have alink on the web someday...
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Xmilgen.py -h

MANDATORY INPUT (wildcard %):
xmlgen.py --tlist-name listname --tlist-version version

OPTIONAL SETTINGS (thefirst 2 are most often used for
online lists):

--OneStream al (to write all eventsto one stream like 'all")
--file (writes the xml to file named listname-version.xml)

--debug 0 (0 for debug mode (all levels), 1 for L1, 2 for L2,
3 for L3) (put this argument first if you want other input
arguments reported)

--Sim

Chooses set of options typicalin offline simulation: including
--OneStream all

--GetCrates

--SRDirective usel 1=no uses L 3 tools script SRtools sim/1 for L3
instantiation of the L3 error handling tool to write alogfile (port 0)
called testfilelwith typical simulation use file and stats thresholds does
not include & smt_monitoring; (inserted for all online xml)
--UniqueL 1L 2 (generate unique L1/L.2 names for all triggers, even

If they share L1/L2 conditions)

--PrescaleFile (writes a default prescale file named listname-
version-default.prescales)

--realNames (SR parser cannot handle realNames so use this option
for testing only)

--NumNodes (number of |3 nodes to be used, overriding valuein
database (usually 0))

--SRDirective usel 1=yes monitorinfo=10,sendmoninfo=yes (is the
current default)(enter a comma separated list of directives
needed at top of the <triglist>)

--GetCrates (will generate real cratelists rather than use
alcrates readout.xml)

--Database (default is'dOofprdl')
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Trigger List Rules...
Examplesof rulesfor valid Triggers, Lists...
— all Trigger Names must
e beunique (in that Trigger List)
 len(TriggerName) < 16 (thumbnail)
e cannot contain specia characters

— cannot use more than 4 Levell Caorimeter
EM or JET thresholds

— cannot use more than 32 L1 muon terms
from the set of 256 valid terms

— cannot use more than 128 unique L1L 2 bits

— L3 filters and tools mustn’t use different
versions of tools of the same name

— L3 filters and tools may call other tools, but
tools may not call filters (not true at L2)

— L3 tool names must conform to SR parsing
rules

Many rules checked upon db entry, but
the ‘xml’ generator checks many
featuresaswdl ...

August 4, 2003 ElizabethGallas/ 36
TriggerListAnatomy



What isthe Trigger Db NOT?

« TheTrigger Database is not designed
to know about:

— Runs

— Stores

— Magnet settings
— alignment

— calibration

—release version installed in L2 or L3
(but may know about release compatibility)
— time
« Why not ?
— These other aspects of a Run are recorded
In other databases or using other methods
— Thetrigger database is an offline database

— Including ‘real time’ information would be
an expansion in scope of the project
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Trigger Database - Conclusion

« My usual apologies for any features not
yet implemented or ‘perfected’:
— reminder ...thisisworking system but
IS 1IN many ways Work in progress ...
 ‘Option not Implemented’ messages
— Documentation is in development...

* Elements of trigger configuration
programming in many Trigger Lists are
available via Trigger Db web interfaces.

— ALL Global Lists since December 2001
— MOST Specia Run physicsLists
— Anincreasing number of

e Commissioning

» Calibration
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Trigger Database - FAQsS

 Why arethere 3 interfaces ?

— there are different ways to access the
database. Each interface has a specific
function and/or takes advantage of the
features available in that access mode

 Why isthe TriggerDb in offline ?

— needed in offline ssmulator and online

— online security/access

— design reguires one repository because of
the use of name/version convention at many
levels

— limited manpower
e Can |l enter my own triggerlist?

— Not without TM help.

— The TM areready to help you enter lists
and generate/modify ‘xml’.
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Trigger FAQs
 Why <50 ?

— Keep the online system stable

* Minimize dead time reduces complexity
In luminosity measurement/accounting
— L1 FEB (front end busy)
— L2 Busy
— L3 Disable

» Absence of backlog/backpressure

o able to handle subsystem variations
without crashing

—50ISsA LOT

 finite time to reconstruct/re-reconstruct

o Offline ‘skim’ uses only 30% of the
data— why not throw away that 70%
online?

e Trigger Board needs to be smarter
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